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tra nay be continuous and rather compli-

cated, the effect of the encapsulation may -

be quite large and dificult to evaluate, This
d&measnmnt problem can be mlvedbyby
dzzipning an lonteation gauge a
shield similar ld naterial and thickness

e,k
inhomogeneity of the radiation field,

as exists at positions very close to a radia-
“tion source. An ionization gauge constructed
from a tramsistor encapsulation, as de.
scribed below, meets these requirements.

The construction of such a gauge from a
transistor TO-J can is iflustrated in Fig. 1.
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(A similar unit has been constructed from a

TO-18 can.) After tg the cover and
semiconductor ichip, the metal header plat-
form was ground off, and the three leads
cut off flush with the exposed glass surface,
A 0.2" diameter disk of 0.005” steel shim was
then centered on this surface and held in
place by soldering to one of the leads. A
notch on one side exposes one of the remain-
ing leads. A circular
gold wirs was
between the disk
the header, and
which was allowed

sucary, 1963,

il

uctor of the

coaxial cable as iltustrated in Fig. 1. Ths
serves the dual purpos - of Interceptiig leake

. ege currents Rowing wcross the

bottom sur.
face of the header, and of eliminating the
air path between the two lonization chamber
electrodes external to the chamber jtself.

elecirode from the high-potential lead oom-
necting the battery to the transistor cover,
The latter is run as & separate wire alongside
the zoaxial cable, Caré must be taken in the
selection of the coaxial cable as small cable
movements generate significant voltages
betveen the outer and {nner conductirs

which render the measurenient of small He -

currents difficult, Of & selection of cables,

“RG 62A/u was found to exhibit the effect

Calibration may be carried out by meaiis
of & cpbalt-60 gamma sourcs of known
strerigth, as the attenuation of the radiaticn
by the transistor can is only about 1 per
cent.. Battery polarity is unimportant since
the chamber ls effectively of parallel-plate
geometry. Thirty volts produced current .
saturation at dose rates up to about 10,000

. rads/hr, with the wvoitage required for

saturation increasing as the square root of
dose rate. Linearity of lonization current
with dose rate appears to hold very well up
to at least 100,000 rads/br; which was the
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"~ A Simple Ionization Gauge Por Y T
- on Transistors Pig. 1—lonisation chamber.
It has been observed that one o . .
;- radiation damtage in semiconductor
L dus ; ) Mdziuw*t:ﬂl to the mxhumobtnimblefmnourmm;.m
; exposed , Was & orced  tivity was approximately 10-¥ A .
damage | in the serm in int position by allowing araldite to run under mm«:ludiation, leakage current
the study of suck effects it way be desirable i edge. The cover, which acts as the second is of the order of 10~% A which is com-
to measure ionization rate when the phh‘ﬁtheionluﬁmehmb«.mghen igible except when measuring

pletely negl _
‘very small dose rates. At a fixed dose rate,

- jonization current was measured as a func-

- vange of
porature,

_tion ol gavge temperature, and found to be
slsost i t of this parameter in &
above and below room tem-

‘ . A. L. Barry

* © J. A. Bivcuau
Defesce Research Telecummun. Estab.
' Dept. of National Defence

Ottaws, Canada
L.O'W R

' Motion Sensing by Optical Hetero-

* system has been accomplished using moving '

dyne Doppler Detection from
Diffuse Surfaces :

Optical Doppler sensing using the bi hly
coherent gas lascr in an opticil hetemtfync

{specular) mirrors over significant path
lengths where most of the engineering prob-
mhvdvdd are by now fairly well under-
» , ' :

However, the use of diffuse surfaces as

- the targets impose additional requirements

and reatrictions on the optics of the system.
When the coherent laser beam is reflected
from a diffuse surface, there is an effective
reduction in its spatial coherence if the re-
ceived signai pattern is resolved at the detec-
tor—i.e., when the receiver js not viewing
the return signal as a point source. Without
properly restricting both the receiver aper-
ture and the transmitted beamwidth, the
October
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Doppler return signal from the target can be
kst wmphlelz‘r random phase cancellas
tions when m with the local oscillator
contribution,
When the coherent laser beam is incident
on a diifuse surlace the light is rellected back

* by -many random scattering elements typ-

ically separated by at least an optical wave-
Seagth (104 m). However, since the incident
Kght possesses & high degree of both spatial
. awd temporal coherence, the particles of the
target will not only reflect the light in ac-

co«bm with Lambert’s law, but will also .

behave in the manner of a random phased

array to produce a diffraction pattern. This

gives the familiar “granular® effect which
constinutes a standing diffraction pattern of
many necdic-like lobes projecting out from
the reflecting surface.tt
To presesve the phase coherence ina
Doppler shifted retum resulting from target
natessary to reduce the
receiver aperture so that only a few of these
difraction lobes are incident at the detec-
tor's thﬂau. When the receiver is

matmd:ﬂ'mdn Hnitulqlnndl ‘.

lement will obtain, for
l.m

i o

vka:!.-hauranguhrﬁelddviewdth
However, for the case of an umutdeted

hnerbumspudumtentthewgetthl
corresponding receiver may become
wnallunmahitimpudblthdeuct :

: ) 3 R t
wﬁumbumhnih R trom the
receiver to the diffraction limited
&, the following criteripn may be applied

1.22% S

where Si=the beam spot diameter at the

target. It is apparent then that D, can be
increased as S: is reduced. This can be
achieved by placing a lens after the laser

- that is large enough for near field operation - -

st distance R: and this will permit focusing
the beam to & small spot at the target. For
example, if D, =10 cni is demed for a range
of 1 mile, the required spot size at the target
is 1.24 cm. 'ﬂmmnbedonelw using &
Qrammsttmg léns of the same sizi: as the re-

ceiver ‘aperturz Ds. The systems shown in .

Fig. 1 applies this principle where reciprocal
transmitter-receiver optics are used lor sim-
plicity and ease of alignment.

Using & He:Ne laser operating at 6238 A
a powsr outpiit of 1.3 mw in the TEMge
mode wad obtained. Accounting for beam

splitter and léns losses the actual trans-

mitted power was (.6 mw.
With this power it was possible to ob-

tain useful Doppler signal at distances up to

180 fest with a Scotchlite semicooperative
diffuse wga and 38 ft with white bond

paper.
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More Abont Nepﬁvo—ktslumo
Circuits

. My lttention has been called to an error
nadivertently made in prepiring the draw-
ingu for Figs, 1, 2, and 3 of my discussion of
Kalimann's negative

circhait of each transistor should connect to

the emitter of the other transistor, insttad

of tb the emitter of the same transistor. °

b Gince the corrected circuits and “IO .

ervaneous circuits are similar versions of the
Ecdles-Jordan circuit, it is of interest to colm-
pari: the performance of the circuit of Fig, 2
) with that of the corrected cir-
cuit, which is the exact equivalent of the
Kalimann circuit. In the use of the Kallmanan
circalt in the production of & cumnt-m\r)h
negative remtnnee between the two emit-

" ters. the circuit can be represented the

common-emitter squivalent circuit v
herewith in Fig. 1. This circuit {s assumed

to be completely symmetrical, and Ky’
Wu the collec eoupl!n; re-

9, -
ll ululrt recelved Novemhr 'dl‘u'g. o lﬂ:l-
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_ “with ke, and Ry’, and fu= ~Iu=1
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nce tircuit? The
upper end of the resistance R, in the collector

February

sistance, i ade up of the parajlel combina.
tion of Ra of J¥ig. 2 (September) and the
resistance of the forward-biased coupling
diode, The base currents are expressed in
terms of the input current I by the relation

Ju= —In=IRc/(Rg+Ra'+hi). The input -

_resistance V/I can be determined by inspec-
tion of Fig. 1 if it is noted that the voliage
V across the input terminals Is the sum of
the voltages across I/h,, and Ry in either
branch of the circuit, If negligibla terms are

J LA, - 2
L T." ™ ke W + e
““in which Nk, /(hy4-Ra'). The equivalent

' ﬁr&uu for the circuit of Fig. 2 (September)

the same form as Fig. 1, but Re appears

inmllolwitkl/l...lmtudofh 'I!E
hputmhuueeh )
-—v -l-——y-!':--_—k;g—-—c

e Tt he @

Loy IR Ve
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Because &/A, is usually considerably

 larger than bu (1) and (2) inlcate that the

Kallmann cmcmt is superior fo the pseudo-
Kallmann circuit in that the current-stable
negatw! resistance which it produces is
. greater in magnitude. Furthermore, because
a smaller fraction of the input current “f
flows in each basc in the Kallmann circuit,
collector-cuirent cutoff occurs at a higher
value of 1. The Kallmann circuit therefore
has the sdd;tumal advantage that the nega-
tive-slope pomon of the current-voltage
characteristic extends over a greater rangs
of current nnd voltage. Eq. (l? shows, how-
ever, that lt is |mpor|ant in the Kalimann
ﬂrcun. to minimize the coupling resistance
Ra', =hich reduces the value of & below its
maximum value of 1.

When tlie collector-to-collector port of

transistor Eccles-Jordan circuits is used to
obtain a voitage-stable negative resistance,
one or the other collector junction becomes
forward-biased at son. value of impressed
collactor-to-collector vultage that exceeds
the maximum magnitude impreued volt-
age st which the resistance is negative. To

prevent collector current when this
vcrurs, it may be desirable to use, in serics

- il each I-chor. a diode that conducts -
" only w vollector current. :
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